Presenilin 2 regulates the systolic function of heart by modulating Ca2+ signaling.
Genetic studies of families with familial Alzheimer's disease have implicated presenilin 2 (PS2) in the pathogenesis of this disease. PS2 is ubiquitously expressed in various tissues including hearts. In this study, we examined cardiac phenotypes of PS2 knockout (PS2KO) mice to elucidate a role of PS2 in hearts. PS2KO mice developed normally with no evidence of cardiac hypertrophy and fibrosis. Invasive hemodynamic analysis revealed that cardiac contractility in PS2KO mice increased compared with that in their littermate controls. A study of isolated papillary muscle showed that peak amplitudes of Ca2+ transients and peak tension were significantly higher in PS2KO mice than those in their littermate controls. PS2KO mouse hearts exhibited no change in expression of calcium regulatory proteins. Since it has been demonstrated that PS2 in brain interacts with sorcin, which serves as a modulator of cardiac ryanodine receptor (RyR2), we tested whether PS2 also interacts with RyR2. Immmunoprecipitation analysis showed that PS2, sorcin, and RyR2 interact with each other in HEK-293 cells overexpressing these proteins or in mouse hearts. Immunohistochemistry of heart muscle indicated that PS2 colocalizes with RyR2 and sorcin at the Z-lines. Elevated Ca2+ attenuated the association of RyR2 with PS2, whereas the association of sorcin with PS2 was enhanced. The enhanced Ca2+ transients and contractility in PS2KO mice were observed at low extracellular [Ca2+] but not at high levels of [Ca2+]. Taken together, our results suggest that PS2 plays an important role in cardiac excitation-contraction coupling by interacting with RyR2.